These disorders were first delineated by Dyck and Lambert in 1968,6 who also described patients from two families who all had pyramidal signs in the legs as well as peroneal muscular atrophy. The present paper describes the clinical, genetic, and electrophysiological features of 25 patients with this disorder.
Since the original descriptions of peroneal muscular atrophy by Charcot, Marie and Tooth in 1886,' 2 it has been well recognised that occasional patients with the syndrome have extensor plantar responses. This is rare and occurs in less than 5% of cases in most large series.34 The majority of these patients have affected relatives with flexor or absent plantar responses. The explanation for the exceptions is not clear. It has been shown that pyramidal signs may occasionally develop as a result of hypertrophied nerve roots compressing the spinal cord.5 Extensor plantar responses are certainly more frequent in the demyelinating or hypertrophic form of CharcotMarie-Tooth disease (hereditary motor and sensory neuropathy (HMSN) type I).3 A further possible explanation is that the plantar response can be extremely difficult to assess in the presence of severe foot deformity.
A number of clinical, genetic and electrophysiological studies in recent years have established that peroneal muscular atrophy is not a single disease, but a heterogeneous syndrome. The most common subgroups are HMSN types I and II and the distal form of spinal muscular atrophy. 3 4 [6] [7] [8] [9] These disorders were first delineated by Dyck and Lambert in 1968,6 who also described patients from two families who all had pyramidal signs in the legs as well as peroneal muscular atrophy. The present paper describes the clinical, genetic, and electrophysiological features of 25 patients with this disorder.
Patients and methods
The index cases studied were seen during a prospective study on (12) 4 (16) 5 (20) 
Results
The 25 patients studied were members of 15 families and inheritance was clearly autosomal dominant in eight of them (fig 1) . Another 25 relatives were affected by history but were either dead or unavailable for study. Five patients had no affected relatives; one had been adopted. The parents of one of these were examined and found to be clinically and electrophysiologically normal. In another family two sibs were the only members known to be affected, so inheritance could have been autosomal recessive. Their parents were dead and so could not be examined. There was no known consanguinity between the parents of any of the single generation cases. The ratio of affected males to females was 12:13.
The mean age of the patients at the time of study was 34-4 + 20-1 (range 6-74) years. The age of onset was in the first or second decades in the majority of cases, with a median of 10, mean 11-5 + 9.5 years, ranging from birth to the fourth decade. The most common presenting symptom was of difficulty in walking or running associated with poor athletic performance. Foot deformity was also a common initial complaint. A few patients first noticed wasting of their hand muscles although more profound atrophy was present in the legs. Two were late in first walking. Two patients, aged 33 and 58 years, were asymptomatic and found to be affected on screening family members. The disorder was slowly progressive but varied considerably in severity; even the Harding, Thomas oldest individual studied, a man aged 74, was able to walk with a stick.
Distal wasting and weakness in the upper limbs were present in over half of the patients, mostly those with symptoms of long duration. Similar findings in the legs were more frequent, and were most severe in the anterior tibial and peroneal muscles together with the toe extensors. Weakness and wasting were more severe in the arms than in the legs in three patients. Ataxia in the upper limbs was rare. Muscle tone in the legs was normal in most cases but mild spasticity was elicited at the knees in two. Evidence of spasticity was more often obvious when assessing gait but this was not usually marked. Similarly, pyramidal weakness involving the hip and knee flexors occurred in less than half of the patients.
The tendon reflexes were normal or brisk in the arms and at the knee in the majority of cases. Over half had pathologically increased knee jerks. The ankle jerks were absent in most patients and brisk in only one. Only one secondary case had flexor plantar responses. Apart from two patients in whom the plantar reflex was absent, all the rest, including the affected relatives of index cases' had extensor plantar responses.
Sensory loss in the upper limbs was unusual. Vibration sense was commonly lost in the legs and other sensory modalities less frequently so. Sensory testing was entirely normal in about 50%. Pes cavus occurred in three quarters of the patients and was severe in six (fig 2) . Pes planus and scoliosis were rare.
Nerve conduction studies were performed in 22 patients. Motor nerve conduction velocity (MNCV) often fell in the normal range but mean MNCV was significantly lower than that of control subjects in the median, ulnar and peroneal nerves (table 2). The small muscles of the hands and feet were completely denervated in three and seven cases respectively. Severely reduced velocities, in one case as low as 15 m/s in the median nerve, were usually only seen in patients with marked wasting of the relevant muscles. Sensory action potentials evoked from the median, ulnar and sural nerves were undetectable in about half of the patients studied. They were reduced in amplitude in another third but sensory conduction was entirely normal in five cases. The presence or absence of marked slowing of MNCV and abnormal sensory conduction tended to vary between members of the same family. 
Discussion

